An accelerated brain atrophy rate is highly prevalent already in early MS and is known to correlate with cognitive and physical disability. 1 Brain volume loss has therefore emerged as an important outcome measure in clinical MS studies. Nonetheless, in our daily clinical routine, quantitative brain volume measurements have not been widely implemented to monitor disease activity or treatment responses of individual patients with MS. To do this, there are some biological and technical limitations to be taken into consideration: 1 Brain volume changes quantified by MRI do not necessarily reflect brain parenchymal tissue loss. Indeed, brain volume changes may result from the current physiologic state, e.g., variations in hydration or time point in the circadian rhythm. Also, the degree of inflammatory edema may significantly influence the measurement of brain volumes. On top of that, current techniques to measure brain volumes and brain volumetric changes using MRI are not free of errors, which often exceed 0.1%-0.2% (median) for longitudinal techniques and 1% (median) for crosssectional approaches. 1 True brain atrophy reflects tissue degradation in normal aging or pathologic circumstances caused by neurodegenerative processes, which include loss of neurons, glial cells, and axons. The contributing factors may overlap and accumulate 2 being of particular importance in patients with progressive MS. Untangling age-and disease-specific effects of brain atrophy by discerning novel biomarkers for MS-related neurodegeneration would thus be an important step toward clinical application of volumetric brain imaging. 2
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The present study supports previous findings 4 that brain volume loss in MS is influenced by multiple factors and that the currently applied disease-modifying therapies may not have a direct impact on it. 2 The second key finding of the study by Azevedo et al. is that the deceleration of MS-specific brain volume change and the acceleration of age-related brain volume change during aging were more pronounced in the thalamus compared with the whole brain, however not detectable in the putamen and caudate nuclei.
Other studies have investigated disease-and region-specific brain volume changes in MS. The same research group reported that thalamic volume loss was consistent not only throughout the MS disease duration, but also in radiologically isolated syndrome patients. However, the authors noted that a larger group of HCs was needed to draw final conclusions. 5 A smaller study by Bishop et al. 6 also observed higher volume changes in both younger and older patients with MS vs HCs within the putamen and the thalamus, but differences in caudate volume loss did not reach statistical significance. Finally, a large retrospective MRI study by Ghione et al. 7 observed accelerated increase of the lateral ventricle volumes predominantly within HCs, but not in patients with MS.
If the concept of disease-and region-specific brain atrophy in MS holds true, it would indeed allow for a better untangling of age-and disease-specific brain atrophy in MS. Surrogate brain areas could be defined that are more susceptible to MSspecific brain atrophy than atrophy caused by other mechanisms. Although the study by Azevedo On the other hand, it would be interesting to identify the effects of comorbidities and genetic or lifestyle factors such as diet, smoking, and alcohol consumption on the share of MS-specific brain atrophy in elderly patients, as all of these factors were shown to alter brain atrophy during aging. 8 Information on comorbidities was not reported in the study of Azevedo et al.
Furthermore, it is worthwhile to study the discriminative abilities of spinal cord volume loss to distinguish relapsing from progressive MS subgroups or to differentiate between MS-specific and age-related CNS atrophy. 9 From a methodological and technical point of view, a limitation of this study is that 2 different and relatively small HC cohorts with shorter follow-up and in part different sequence parameters in comparison to the MS cohort were included. In addition, one might hypothesize that the study lacks power to untangle age-vs MS-specific brain volume changes in the putamen and caudate nuclei, as the measurement error for volume changes within these small subcortical structures might be higher than for whole-brain volume changes. 10 In summary, the study by Azevedo et al. improves our understanding on the complex interaction of age-and diseasespecific brain atrophy in MS, as so far only limited information on this issue is available in the literature. Brain volume loss remains a complex phenomenon that is modulated by various factors and not merely the reflection of a single condition as MS.
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